This paper uses the financial statements of special purpose entities (SPEs) for explaining the origin and destination of dividend, interest, and royalty flows passing the Netherlands. We find that Bermuda is the most important destination for royalty flows. These flows come from Ireland, Singapore and the United States. For dividend and interest payments the geographical pattern is more widespread. We find a substantial tax reduction for royalties by using Dutch SPEs compared to a direct flow between the origin and destination country. However, we cannot find such tax savings for dividends and interest with an approximation based on statutory tax rates. When controlling for country characteristics in our regression analysis we do find that tax differentials partially explain the geographical patterns of income flows diverted through the Netherlands. This is the case for the likelihood that a route is used, as well as for the size of the flows. This paper is one of the first using bilateral income flows as dependent variables instead of bilateral FDI stocks or flows.
Introduction
Tax avoidance and evasion are high on the policy agenda, also in the Netherlands. The Dutch rank high on international FDI (foreign direct investment) positions; for inward and outward positions they are in the top 3, together with the United States and Luxembourg, holding about 15% of the global FDI stock. The FDI positions amount to five times GDP and about 80 percent of these FDI positions is on the balance sheets of Special Purpose Entities (SPEs) or shell companies. Recently, the Netherlands is classified as a top conduit country (European Commission, 2017) . The Dutch SPEs are crucial for the investment and income flows passing through the Netherlands.
Although there are various papers in the literature identifying conduit countries 1 the underlying structures at the micro level are less investigated. This is also the case for the vast literature on international tax avoidance. A large part of the estimates on international tax avoidance is derived from macro aggregates, e.g. Torslov et al. (2018) . What is missing are analyses at the firm level, in particular using the primary income flows. Except for studies with the Bundesbanks' MiDi database on German multinationals 2 , there is hardly empirical material in this respect. This paper intends to fill this gap. We have the opportunity to use firm level data from SPEs, covering the incoming and outgoing income flows and debt and equity positions. By using these data we try to find out whether the conduit role of the Netherlands is indeed motivated by the international tax system. And if so, what are the tax planning gains of using Dutch SPEs?
First, the paper describes the geographical pattern of incoming and outgoing income flows of Dutch SPEs. For all country pairs, we construct bilateral flows of dividends, interest and royalties that are diverted via the Netherlands, by linking incoming and outgoing flows within SPEs that belong to the same owner. Second, these flows are combined with bilateral tax parameters to estimate the importance of fiscal motives for these flows. This also allows us to estimate the tax planning gains involved with the diversion of income flows through the Netherlands. Third, we examine to what extent tax parameters are indeed determinants for both the likelihood that a route is used and for the size of the flow.
We have data for about the ten percent largest SPEs in the Netherlands between 2004 and 2016, representing two thirds to 80 percent of all foreign assets of Dutch SPEs in these years. SPEs are required to report monthly their transactions and balance sheet items by geographic relation to the Dutch central bank (DNB). It contains dividend, royalty and interest flows, both incoming to and outgoing from the Netherlands, for the immediate countries of origin and destination.
Publicly available macro data show a large increase in FDI, consisting of foreign equity and loans, in these years, from 1,500 to 4,200 billion euro. In our sample the increase is somewhat lower but still impressive; from 1,200 billion euro in 2004 to 2,900 billion euro in 3 2016. The most important flows are dividends. The size of outgoing dividend is 51 billion euro and of incoming dividend is 77 billion euro on average in 2014-2016. A part of the incoming dividend is used for new loans and foreign investments. The incoming and outgoing royalty flows are 26 and 28 billion euro on average in 2014-2016. We find that almost all royalties come from Ireland, Singapore and the United States and go to Bermuda and the United States. For interest and dividend the geographical distribution is somewhat broader, although about 60 percent of dividends and about 45% of interest goes to multinationals in the US, UK, Switzerland and Luxembourg. Besides these countries, dividend also flows to other European countries and to some tax havens. The source of dividend and interest is really multilateral: from the US, tax havens and European conduit countries. It suggests that the Netherlands is but one link in chains of complex financial flows.
We develop a measure for tax planning gain and apply this to the relevant income flows to and from the SPEs. We distinguish between a direct and an indirect tax gain. The direct planning gain occurs when interest and royalty flows, which are tax deductible in the country of origin, are taxed at a lower rate in the destination country. The indirect gain may arise in a conduit situation; we compare the tax burden on direct routes, without passing the Netherlands, and the tax burden on indirect routes via the Netherlands, see also Hong (2018) and van 't Riet and Lejour (2018) . We label this tax differential as the treaty shopping gain.
For measuring the direct planning gain and the treaty shopping gain, we use the relevant tax variables, such as withholding taxes, corporate tax rates, double tax relief methods and tax treaties. We have gathered data for more than 100 countries, including tax havens, for three reference years, 2009, 2013, and 2017 . Our main source for these data is the International Bureau of Fiscal Documentation (IBFD). We collect the tax parameters for the three different income flows: dividend, royalties and interest. On average, we observe little variation over time in the level of the tax rates and do not find strong evidence of a tax race to the bottom.
With the tax parameters we construct the two tax rate differentials, the direct tax planning gain and the treaty shopping gain, and combine these with the bilateral flows to approximate the tax planning gain. A rough measure of the total annual gain realized on royalties through Dutch SPEs is 1.2 billion euro, for the other income flows the gains are negligible or nonexistent. Given incoming and outgoing flows of more than 100 billion euro per year this tax planning gain could be interpreted as modest. The approximation must be seen as a lower bound, i.e. underestimating the full size of the tax planning gain, or tax avoidance. One reason is that the estimate does not capture the tax planning gains that can be made in other countries, i.e. when the immediate destination of the flow is a conduit jurisdiction in a longer chain of countries. We remark that we cannot determine whether the two countries of a flow are the ultimate country of origin or destination.
Finally, with an econometric analysis we estimate the determinants for guiding income flows via the Netherlands. We explain the likelihood that a route is used, the extensive margin, and the size of the flow, the intensive margin. The determinants of the extensive margin are 4 estimated using a probit model and for the intensive margin we use OLS and a Poisson Pseudo Maximum Likelihood (PPML) method. The main independent variable is the treaty shopping gain, i.e. the tax rate differential between the direct route (without the Netherlands) and the indirect route (using Dutch SPEs). For dividend, interest and royalty flows we find that a larger treaty shopping gain increases the probability that the flow is diverted via a Dutch SPE. If the tax differential is 10% points higher (making the indirect route more attractive), the marginal probability increases by 1.6% points for dividends, 1.6% points for interest and 3.4% points for royalties. These effects are statistically significant. A higher treaty shopping gains (TSG) also increases the size of the income flow via the Netherlands. A 10% point higher TSG on average increases the flow of dividends by 3%, the flow of interest by 31% and the flow of royalties by nearly 76%.
The paper contributes in various ways to the literature. Foremost it analyses bilateral flows of dividends, royalties and interest, derived from a dataset on Dutch SPEs. Except for an earlier paper of Weyzig (2013) , mainly analyzing FDI stock data, these data have never been exploited. The access to this unique data set is one of the privileges of this paper. It permits to examine the direct impact of taxation on the existence and size of these bilateral flows, instead of measuring an indirect impact on the FDI positions. Second, this paper develops measures for the direct tax planning gain and the treaty shopping gain, exploiting tax parameters and the bilateral allocation of the different income flows. Third, we explain the variation in these income flows in a cross-sectional econometric analysis. Apart from a paper of Dudar et al. (2015) on royalty flows we are not aware of other papers explaining bilateral flows on dividend, interest or royalties. Overesch and Wamser (2014) explain bilateral internal debt financing by the tax differential between the borrowing and lending country. They find a strong effect. However, they use a stock variable debt instead of the interest flow which is taxed.
The paper proceeds as follows. Section 2 introduces the financial statement data of the Dutch SPEs from DNB. The construction of the bilateral income flows is presented here as well. Next, section 3 is a methodological section on the approximation of the tax planning gain. Section 4 presents the tax parameters and combines these with the constructed bilateral income flows to estimate the tax planning gains. Section 5 discusses the results of the econometric analysis. Section 6 concludes. 5 2
Dutch Special Purpose Entities
Financial data on Special Purpose Entities (SPEs) are provided by the Dutch Central Bank (DNB). SPEs are entities that are directly or indirectly controlled by foreign owners and have their assets and liabilities primarily in other countries. DNB collects data on all SPEs, but the surveys are more detailed for an unbalanced sample of SPEs. We only use data from this sample, since these include financial data by country origin and destination. We use data for the period 2004 to 2016.
SPEs form a cluster if they have the same ultimate controlling owner. 2005-2007, 2008-2010, 2011-2013 and 2014-2016 . The number of unique SPEs, clusters and observations in such a period is much smaller than the sum of the three years, since there is a large overlap in SPEs and countries over the years. Figure 2 .1 shows the development over time of total foreign assets of SPEs in our sample. Assets in the Netherlands are excluded. In the rest of the paper we also exclude any assets, liabilities, or transactions with third parties in the Netherlands. Since our sample is not representative over time, it is not suitable for drawing conclusions on the development over time. As a reference, the figure also contains total foreign assets of the full population of SPEs in the Netherlands, as reported by DNB. The SPEs in our sample cover between 66% (2015) and 84% (2012) of the total foreign assets of the population. The stagnation of total foreign assets in our sample in the last years is caused by changes in the composition of the sample; the sampling method is revised in 2013. 
Assets and liabilities, incoming and outgoing flows
We distinguish three categories of assets (affiliates; bonds and other loans; other) and three categories of liabilities (major shareholder equity; other loans; other). Appendix A shows a list of items contained in each category. We separate listed bonds from other liabilities, since we expect that tax motives are less relevant for issuing bonds than for borrowing from affiliates. On the asset side, bonds are combined with other loans, which is already the case in the source data. 4 Table 2 .2 shows the sum of the foreign assets and liabilities mentioned above over all SPEs in our sample, averaged for the periods 2005-2007, 2008-2010, 2011-2013 and 2014-2016 . These data are based on assets and liabilities in countries other than the Netherlands, which explains why total assets are not equal to total liabilities. SPEs invest mainly in equity of affiliated firms (62% in 2014-2016) and in debt (34% in 2014-2016) . In this period they were financed by major shareholder equity (58%) and direct debt (24%). Between the first 
Sample
Population 7 and the last period in our sample, affiliated equity has become more important: its share increased from 55% to 62% (assets) and from 49% to 58% (liabilities). In the remainder of the paper we focus on the spread of the incoming and outgoing flows. The dataset includes the country of origin and destination for assets, liabilities, incoming and outgoing flows. We show the share of incoming ( We only observe the flows to the first country of destination and do not know what happens after. 5 However, it is most likely that the country of destination for outgoing flows is not always the final destination. An indication for this is the country of the ultimate beneficial owner (UBO). We have the country of the UBO for a subsample of SPEs, covering over 85% of outgoing dividend, interest and royalties. In The fact that various countries of origin or destination are tax havens, or conduit countries, suggests that the cross-border flows pass various countries. This contradicts with Mintz and Weichenrieder (2012) concerning German multinationals in 2001. They examine ownership chains and find that only 1.2% of all chains passes three or more borders. In this respect, the Netherlands seem to have a different role than Germany. 
Construction of bilateral flows
For the analyses in the next sections of this paper we need bilateral primary income flows between two countries. We do not observe these bilateral flows for all SPEs directly in the data, and therefore, partially, have to construct these flows.
In some cases this is straightforward. Consider a SPE that is owned by a single owner in country B and invests in affiliates in countries A1, A2 and A3. It receives dividends X1, X2 and X3 from its affiliates and pays out the sum of these dividends as dividend to its owner in country B. In this case we define the dividend flow from Ai to B as Xi. However, the type of the incoming flow is not necessarily the same as the type of the outgoing flow. If the SPE was fully financed by debt instead of equity, it would use its incoming dividend to pay interest to its lender in country B.
In most cases the allocation is not as straightforward as in the examples above, due to three reasons. First, SPEs often receive payments from multiple countries and also make payments to multiple countries. In these cases, the SPE acts as a hub. This is illustrated by Figure 2 .2, where C is the Dutch SPE, A1, … An are countries where flows originate from and B1, … Bm are 7 The data allow us to consider more income routes between different countries with the Netherlands as intermediate than particular cases presented in the media. However the data do not allow for the analysis of multi-country income routes. Take the well-known double Irish -Dutch sandwich as many US MNEs have used. With these data we notice the income flow from the company in Ireland to the holding in Netherlands. These are often royalties because Ireland levies a withholding tax on royalties and the Netherlands not (until 2021). However, we do not see the royalty's flows from other countries to Ireland. Probably these flows will also lead to a tax savings gain, which is also not included in our estimates in Section 4. We do see the royalties from the Netherlands to the Irish holding on Bermuda (originated from the holding in Ireland). So the can quantify the last two steps to the final destination (Irish -Dutch -Irish on Bermuda), but still do not know where the incomes are generated (see link).
countries of destination for these flows. For about 95% of the total incoming and outgoing flows, the cluster of SPEs has multiple countries of origin and destination.
Figure 2.2 The SPE as a hub
Second, there can be several types of incoming and/or outgoing flows. For example, this happens when an SPE is financed by equity as well as debt and pays out dividend and interest. In these cases we need to connect the incoming flows to both types of outgoing flows.
A third complication is that total incoming flows are not always equal to total outgoing flows. This happens, for example, when incoming dividend is retained and distributed to the owners in later years. It is also possible that outgoing payments are smaller than incoming payments due to taxes in the source country. 8 We deal with the problems of multiple countries and/or multiple types of flows by assigning the flows proportionally. The problem of unequal incoming and outgoing payments is solved with by defining the total flow as the minimum of total incoming and total outgoing payments. This proportional assignment of flows is done at the cluster level of SPEs:
where Fio,xy is the calculated flow of type i from country x to country y as type o, It=i,x is the incoming flow of type i from country x, Ot=o,y is the outgoing flow of type o to country y, TI is the total incoming flow of the cluster from all countries and in all types and TO is the total outgoing flow of the cluster to all countries and in all types. Subscripts for time and clusters are omitted. The left part of the equation gives a fraction of the total flow of the cluster that we allocate to the flow between country x and y as type i to type o. This fraction is multiplied by the minimum of the total incoming flow and the total outgoing flow. 9 We only take into account positive incoming and outgoing flows and we ignore negative flows. After calculating the bilateral primary income flows, we determine the aggregates between two countries by summing over all clusters.
8 SPEs are assumed to report gross payments before withholding taxes. When withholding taxes are paid in the source country, the actual income by the SPE is smaller than the reported income, which also means there is less available for outgoing payments. 9 As a robustness check we also perform this allocation using the maximum instead of the minimum of the total incoming and outgoing flow. This did not have a significant effect on the tax planning gains in section 4 and the regressions results in section 5.
Table 2.7 shows the assigned primary income flows, by type averaged over 2014-2016. This table is based on the allocation of the minimum of total incoming and outgoing income per cluster, as explained above. Appendix B contains a similar table based on an allocation using the maximum. The values in the upper left box represent the sum of the flows between every pair of countries. In addition to flows between two foreign countries, the table reports a row and column labeled 'NL/retained'. These contain a large part of total incoming and outgoing income. The first reason for this is that there are substantial flows between foreign countries and third parties in the Netherlands. Since we are only interested in flows between two foreign countries, we exclude these flows from the analysis. The second reason is that incoming and outgoing flows are not always equal for individual SPE-clusters. If incoming foreign payments are higher, some income is left within the SPE or paid as taxes. Outgoing payments can also be higher if SPEs make payments from previously retained income. These differences are allocated to and from retained income. For the full sample in 2014-2016, SPEs received annually 128.1 billion euro from and paid out 106.4 billion euros to foreign countries. The rows and columns add up to the totals reported in Table 2 .3. 10 In the remainder of the paper, we focus on the flows Fio,xy between two foreign countries (x ≠ NL and y ≠ NL), where the incoming type i is the same as the outgoing type o (i=o). As the diagonal of Table 2 .7 shows, these form the bulk of international flows, representing 61% in the period 2014-2016. 11 In particular, we focus on flows of dividend, interest, and royalties. These flows will be used to estimate the treaty shopping gain in section 4.2 and for the regression analysis in section 5.
Approximating tax planning gain
In recent years a number of studies have estimated the size of international tax avoidance and evasion. Some of them include international tax planning strategies of firms and wealthy individuals. 12 Others focus mainly on the strategies of multinational firms. Gravelle (2013) estimates a loss of corporate tax revenues for the US of 0.6% of GDP. Crivelli et al. (2016) derive an estimated loss of about 1% of GDP for OECD countries and 1.3% for developing countries. They also include the effects of tax competition in their analysis. Beer et al. (2018) conclude that the tax revenue loss for the US is about 0.4%. For most developed countries the loss is much smaller and low tax jurisdictions obtain higher tax revenues. On average the tax revenue loss is only 0.1% of GDP.
Concerning Dutch SPEs there are studies by Weyzig (2015) and of Kerste et al. (2013) . They confirm the sizable diversion of FDI through the Netherlands, but they do not contain estimates on the size of tax avoidance. In this study we aim to estimate the size of tax avoidance through treaty shopping. However, instead of focussing on the tax revenues of the countries we focus on the tax planning gains of the firms. As we do not have actual tax revenues of SPEs at our disposal, we combine the observed income flows of the SPEs and a set of collected tax parameters.
Tax planning gains do not always point to aggressive tax planning or evasion. Blouin (2014) concludes that there is no clear consensus at what point tax planning becomes aggressive. Quite often the savings from tax planning are not only legal, but these are also nonaggressive. Below we present our methodology.
Direct tax planning gain
A distinction can be made between avoiding or reducing double taxation and avoiding or reducing corporate taxation per se. This distinction broadly corresponds to the different mechanisms of international taxation of dividends on the one hand and taxation of interest and royalty payments on the other hand. . Next, these flows are passive corporate income in country B, which will be subject to taxation in most cases:
(1 )
The net tax savings are as follows:
Residence country B may decide to credit withholding tax AB wx against the taxes due in B, i.e. B tx as a form of double tax relief, discussed in more detail below. So, assuming that the CIT rate in the residence country is higher than the withholding tax of the source country the tax savings are ()
When the net tax savings are positive we denote this as a direct tax planning gain. Without the withholding tax, there will be taxes saved, obviously, when the CIT rate in source country A exceeds the one in country B. Thus, the reference situation is where the loan is from, or the IP is located in, the very same country. We believe our definition is neutral and we refrain from using the term 'avoidance' in the definition as it may have negative connotations. Tax savings are equated with the tax planning gain.
Treaty shopping gain
Now consider the situation where the entity in A decides to distribute profits to owners located in residence country B. The dividend x is after corporate taxation in A, of size
Again, source country A may levy a non-resident withholding tax AB w . The subsequent dividend flow may be subject to taxation in residence country B too. This is double taxation.
Figure 3.2 Indirect income
In the case of direct dividend repatriation there seems to be no further scope for tax reduction. This all changes when a conduit entity in a third country C is used. The Dutch SPEs are the subject of this paper and the Netherlands exempts incoming dividends. Taxation on the indirect repatriation route equals, ignoring the CIT in A, and given dividend withholding taxes AC w and CB w :
This taxation can be compared with that on the direct route, again without the CIT in A,
. We interpret the difference between the tax costs on the direct route and on the indirect one, when positive, as a treaty shopping gain. Treaty shopping is the practice
where MNEs, rather than investing directly in a host country, funnel the investment through a third country to take advantage of treaty provisions not found between the host and the home country of the investment (Davies, 2004) .
There is only a gain if tax rate of the two withholding taxes wAC and wCB combined is lower than wAB. Such tax rates are often agreed upon in bilateral double tax treaties (DTT) to avoid double taxation of corporate income and to stimulate mutual FDI.
International organizations warn against treaty shopping; it is one of the Action points of the G20/OECD BEPS-initiative (OECD, 2015) and IMF (2014) identifies it as a concern for developing countries because of the loss of their tax revenue. By definition, treaty shopping involves the indirect routing, or diversion, of investment.
Double tax relief
However, apart from DTTs, countries do also unilaterally apply various relief systems to avoid or reduce double taxation. The residence country may apply a dividend participation exemption, where incoming dividends are not taxed at all. Most often this is granted only when certain conditions are met, such as a threshold of 25% ownership of the foreign affiliate. Alternatively, the country may apply a credit system, where taxes paid in the source country are credited against the corporate taxes due in the residence country. Excess credit does not result in payment from the tax authority. Finally, there is deduction, which is when no relief is granted other than that there are no taxes due on taxes already paid. 13
The treaty shopping gain is determined by the country-specific CIT rate, the bilateral withholding taxes, and by the tax relief systems of the Netherlands and of the destination country. There are six different cases depending on the relief system of destination country B and the type of income flow. We first consider the taxes paid in each of the cases for direct flows from A to B in Table 3 .1. 
Next we consider the tax burden on the indirect route. There will be no corporate income taxation in the conduit country C. Interest and royalties are in principle taxable foreign income, but we assume that it will immediately be deducted as it flows through to a next destination country B. 14 There is no corporate income taxation for dividends, since the conduit country is the Netherlands, which applies the dividend participation exemption. The withholding tax rate CB w for interest and royalties is zero in the Netherlands. Observe that 15 for interest and royalties the tax is identical in the credit and deduction cases since 0 CB w  and only taxation in the preceding country can be credited, as shown in Table 3 .2. For a similar treatment of taxes on repatriated dividends, see Barrios et al. (2012) . 
Treaty shopping gain (TSG) is the difference between the taxation on the direct route and the indirect route, as specified in Table 3 .1 and Table 3 .2. The CIT in source country A drops out in the difference. For dividend this equals the total tax planning gain. In the case of interest and royalties this is different, as these deductible costs lead to a tax saving in country A at rate A t . 15 The total tax planning gain (TPG) equals the sum of the direct tax gain (DTG) and
the treaty shopping gain (TPG = DTG + TSG). For an overview of the tax variables see table 3.3. The bilateral direct tax gain (DTG) and the bilateral treaty shopping gain (TSG) will be explanatory variables in the regression analyses. 
CFCrules
Some countries have implemented specific legislation to protect their tax bases, apart from general anti-abuse rules. By enacting so-called CFC (Controlled Foreign Company) rules the home country would deem foreign profits in LTJs as repatriated dividends and subsequently tax them. Even countries that usually exempt foreign dividends will, under specific control conditions of the CFC-rules, tax these profits. Voget (2011) demonstrates empirically that the introduction of CFC legislation has led to relocation of headquarters. Clifford (2018) does so for subsidiaries. Circumventing CFC-rules may also be possible by inserting an additional holding company in a jurisdiction which is not covered by the control conditions, possibly combined with a hybrid mismatch. CFC legislation may take many forms. We have implemented it as follows: for all countries with CFC-legislation, we set the tax relief method to 'deduction' for all jurisdictions on the Gravelle (2013) tax haven list. 16 Given the set of stylized definitions made above, an estimate of the tax planning gain can be computed. In principle this could be done at the level of individual SPEs as well as at the aggregate level.
Underestimation of tax planning gain
Above we have presented an operational definition of tax planning gain. There are three reasons why one will end up with a lower bound of this gain and why the actual gain may be higher. First, we use nominal CIT rates and do not include special circumstances, or regimes that may lower effective tax rates. Details of tax legislation that we have not been able to include are likely to imply lower taxes and, hence, higher gains. Second, and at least as important, there may be next jurisdictions involved, after B -the immediate destinations, with even lower tax rates, so that the tax gain based on the tax rate of jurisdiction B is an underestimation. Third, we take the primary income flows as given. The sizes of these flows are also part of the decisions of the MNEs and we cannot assess whether these represent 'correct' values. For instance, the Arm's length -principle may be hard to apply for royalties as often IP and its use are unique. Hence, we cannot address the transfer pricing channel of tax avoidance in this study. We make an estimate of the size of tax planning gain given the payments.
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Tax parameters and tax planning results
Tax parameters
For lack of microdata on actual taxes paid we resort to the available tax rates at national level and those agreed in DTTs.
In an extensive data collection effort, tax rates were obtained from the International Bureau of Fiscal Documentation (IBFD). This was done for three references years : 2008/2009, 2013 and 2017/18 . The most recent country information applies in most cases to the year 2017 and/or 2018. 17 The electronically available data from this source does not go further back than 2008. Data was collected for the set of 108 jurisdictions used in the network analysis of van 't Riet & Lejour (2018) . These countries cover about 95% of world GDP and a substantial number of countries are classified as tax havens.
We obtain six tax parameters by country and reference year. First, the headline CIT rate is either given by the IBFD, or decided by us. Next, for dividend, interest and royalties there are the default (standard) rates of the non-resident withholding tax. 18 These rates may vary by sector, where we have selected the most general one. Finally, there are the unilateral double tax relief methods, which often differ for dividend and for interest and royalties. This gives two tax parameters by country and year indicating 'deduction', 'credit', or 'exemption' as discussed in section 3. 19 The bulk of the tax rates are bilateral; DTTs often agree on mutual lower tax rates than the default withholding tax rates for the three types of income flows. Reduced rates sometimes are conditional, again by sector or ownership. Without further information, and to keep computations manageable, we have applied the following heuristic to select one tax rate per country pair and income type. For dividends we take the lowest rate, because here the conditions often involve thresholds in ownership. We assume that companies meet these conditions and qualify for the lowest rate. For dividends, there are different rates for qualifying companies as opposed to individuals and companies in general. We have taken the former and apply these to the relevant flows. For interest we take the one but lowest rate, because the lowest rate often applies to special sectors.
At the bilateral level the double tax relief methods could vary. For instance, Canada grants a participation exemption for dividend coming from treaty partners. Such detail we have not included. We have included the Parent-Subsidiary Directive and the Interest and Royalty Directive of the European Union (EU, 1990 and 2003) . They imply zero withholding tax rates and dividend exemption on flows between EU member states in participation situations.
As an introduction to these tax rates we present the world averages for the three reference years. The first three columns of Table 4 .1 present the GDP-weighted world averages for the CIT rate and the three default withholding tax rates. We observe a very modest decline, and for interest not even monotonous. A tax race to the bottom cannot be observed in these world averages of nominal rates for this time period. We also observe that on average the variation between 2013 and 2017 is modest; the tax parameters of 2013 will be combined with the average flows over 2014-2016. The fourth column presents unweighted averages for 2013. These rates are much lower given the high weight of the US and its high tax rates; US in 2013, CIT is 39%, all three default withholding tax rates are 30%. In Table 4 .2 world average withholding tax rates are considered based on the bilateral rates, included in the tax treaties. The first three columns present weighted averages, in this case double GDP-weighted. The level is obviously much lower than the defaults because of the mutually agreed reductions. No steady pattern is observed, an average increase from 2009 to 2013, then a decline to 2017. The variation between 2013 and 2017 is again modest. The fourth column gives the unweighted averages for 2013. The level here is higher than that of the weighted averages, which implies that larger countries have larger reductions in the treaties compared to the default rates (confirmed by US bilateral rates). 
Results on tax planning gain
This section gives estimates on the direct tax planning gain and on the treaty shopping gain of the SPEs in our sample. We calculate the tax rates for the direct route and the indirect route for of each country pair, using the method described in section 3. These are then weighted by the bilateral flows, which are constructed by us in section 2.2. These weighted averages of the tax rates are reported in Table 4 .3. For the direct tax planning gain we compare the weighted average tax rate on the direct route with the counterfactual where income would be taxed in the country of origin against the local CIT rate. For the treaty shopping gain we compare the weighted average tax rate for transferring income via an SPE in the Netherlands, with the counterfactual where the income would go directly from the country of origin to the country of destination. We only report the direct tax planning gain for interest and royalties, since for dividends the direct route is always more expensive than the CIT rate in the country of origin. For dividend the treaty shopping gain is negative, which means that the total tax expenses increase when the Netherlands is included in the route. For interest and royalties, the treaty shopping gain is positive. This is especially the case for royalties, where the difference is 13.4% points in 2014-2016. This is due to the lack of a withholding tax on royalties in the Netherlands and the low rates negotiated in tax treaties. For interest in 2014-2016 there is a treaty shopping gain of 1.7% points. Multiplied with the 3.1 billion euro from Table 2 .7, this gives a treaty shopping gain of about 50 million euro. However, the total tax planning gain is negative (-0.5% points), because the total tax rate on the indirect route (24.3%) is higher than the local CIT rate in the host country (23.9%). As shown in Table 2 .7, the SPEs in our sample transfer about 19.8 billion euro of royalties between two foreign countries, on average in 2014-2016. Since the average difference between the tax rate of direct and the indirect route was 13.4%, this implies a treaty shopping gain of about 2.65 billion euro. Compared to the situation where the flow stays in the host country and is taxed on average 20 at 15.1%, the total tax gain, composed of a direct planning loss and a treaty shopping gain, is 6.2%. With a flow of 19.8 billion euro this implies a total tax gain on royalties of 1.2 billion euro. For dividends and interest we find total tax planning losses, with our method based on statutory tax rates.
Our, admittedly rough, estimate of the total annual tax planning gain in 2014-2016, realized through the sample of Dutch SPEs, is therefore about 1.2 billion euro annually. Given a primary income flow of about hundred billion euro in that year, combined with an average CIT rate of about 30% and average withholding tax rates of around 20%, we conclude that we cannot derive massive tax planning gain using the Netherlands with our approximation. This does not imply that there are no substantial tax planning gains. For various reasons, discussed in section 3, these estimates are serious underestimations.
With respect to interest, and possibly also for royalties, we expected larger differences between the CIT rates of the countries of origin and destination. These countries also include the US with a high CIT rate. It has been suggested that interest and royalties destined to the US may end up in states with preferential regimes, such as Delaware, and thus avoiding the high federal US rate. This would imply far higher tax planning gains for flows to the US. 20 However, we have no information on the particular states of destination in the US. As a sensitivity analysis we have excluded all country pairs where the US is the country of origin or destination. Since the US has a relatively high CIT rate, excluding the US leads to lower weighted average rates, see Table 4 .4. The total tax planning gain changes sign from negative to positive for interest and becomes larger for royalties. These gains can still be interpreted as a conservative estimate because we have also exluded the US as country of origin. 
The impact of tax differentials on primary income flows via Dutch SPEs
There is hardly any research on the impact of taxation on bilateral primary income flows, like dividend, interest, and royalty income. The lack of data is a major reason of this, but still it is remarkable that the impact of bilateral taxation on these income flows is only indirectly examined by using bilateral investment flows or stocks. 21 The availability of data on Dutch SPEs enables us to examine the tax motives of these income flows through Dutch SPEs.
Our main variable of interest is the treaty shopping gain: the tax rate differential between the direct route from the host to the home country and the indirect route via the Netherlands. We calculate the tax burden that has to be paid on both routes, comprising of the relevant withholding taxes and corporate taxes, including double tax relief methods and CFC rules, as discussed in sections 3 and 4.2. This treaty shopping gain is also used by van 't Riet and Lejour (2018) in estimating the impact of treaty shopping on bilateral FDI stocks. We differ from Overesch and Wamser (2012) who construct a bilateral tax rate differential between the host and home country to examine whether this differential affects the size of interest flows and internal debt lending. Their tax rate differential is similar to our direct tax planning gain which is also included in the regressions.
We explain the extensive and intensive margin of bilateral income flows in a gravity framework. The determinants of the likelihood that a route is used (extensive margin) are estimated using a probit model. For the determinants of the size of the flows (intensive margin), we use an OLS and a Poisson Pseudo Maximum Likelihood (PPML) estimator. The flows consist of dividend, interest or royalties between countries i and j, via the Netherlands. Country i is the host country of the foreign investment from which the primary income flow is repatriated. Country j is the residence of the multinational firm, receiving the primary income flow via the Netherlands. Although we have bilateral data by SPE cluster we do not use this dimension because we have hardly explanatory variables at the cluster level. Therefore we aggregate these flow data at the country-pair level.
All variables in the regressions are three year averages between 2014 and 2016. We estimate thus a cross section. The data availability between the years 2004 and 2016 suggests the application of panel regressions. This is, however, not possible. The size of the bilateral primary income flows varies widely over the years, while the time variation of the tax parameters is very limited, see also section 4.1. Therefore, we only exploit the variation of the flows between country pairs using a cross section of the most recent years. This also explains that we do not use country and year dummies.
The vectors Gi and Gj refer to GDP in logarithms. The GDP data are from the World Bank Development Indicators, added with GDP data on tax havens from the CIA fact book. The vector Gij contains bilateral data from CEPII: distance, and dummies for a common language and for a former colonial relationship. Except for distance, we expect positive coefficients for these dummies. The subscripts refer to the home country, host country, a country pair. Note that we focus on the tax variables in this section and postpone the discussion of the estimated coefficients for the gravity variables to Appendix D.
We add dummy variables for tax havens (TH), for which we expect a positive coefficient. These dummies are based on the Gravelle (2013) list. The variable DTGij is the direct tax planning gain. TSGij indicates the treaty shopping gain that can be achieved by using Dutch SPEs. Both variables have been discussed in section 4. The tax data come also from the sources mentioned in section 4. We only have tax parameters available for the years 2009, 2013 and 2017. For the three year average between 2014 and 2016 we use the tax data from the year 2013. Notes: for the bilateral flows on dividend, interest and royalty, we apply a threshold of 1000 euro as also DNB is doing. For values below this threshold we replace the natural logarithms by 0. Summary statistics of the gravity variables are presented in appendix D. Table 5 .1 shows the summary statistics of the regression variables. The full set of data is available for 106 countries, which gives 106*105 = 11130 country pairs. The average differential between the repatriation tax rates on the direct and indirect route is negative for all three income flows, while in section 4.2 (Table 4 .6), we find a positive treaty shopping gain for interest in the same period. In the latter case the differential is weighted by the size 23 of the actual interest flow, while the summary statistics in Table. 5.1 are unweighted sample means.
Equation (1) is estimated for the extensive margin and the intensive margin. For the extensive margin we use a probit regression in which the dependent variable indicates whether Dutch SPEs are used in between two countries. For selecting which routes are used we apply a 1000 euro threshold as also DNB applies. The value of the probit dummy is 1 if the allocated bilateral flow is at least 1000 euro and is 0 otherwise. The results of these probit regressions are presented in columns (1) and (2) in Tables 5.2 to 5.4. Column (1) presents the coefficients and column (2) the marginal effects.
For many country pairs multinationals have not established a Dutch SPE for an indirect route. 22 In these cases the size of the flow is zero, which is a well-known problem in estimating the intensive margin with gravity equations, because the natural logarithm of zero is undefined. In column (3) of Tables 5.2 to 5.4 we present the results for the OLS estimation of the intensive margin, using only flows that exceed 1000 euro. A different, and standard, solution is to estimate a transformation of log (1+x), in which x is the value of the bilateral flow, which is applied for the OLS regressions in column (5) For robustness we present the results of the PPML estimator in column (4) of Tables 5.2 to 5.4. A potential problem with PPML in our application is the extreme skewed distribution of some primary income flows in various years ranging from many zero values to values of more than 100 mln USD. This skewedness can be better captured with the transformed logarithm of the dependent variable in the OLS regressions presented in column (5). Table  5 .2 explains the extensive and intensive margin of dividend flows via the Netherlands. Table  5 .3 does the same for interest flows, and Table 5 .4 for royalty flows.
If one of the countries is a tax haven, the dividend flow is larger. This is in particular the case if the home country is a tax haven: the probability of a dividend flow is 11.6% points higher than without tax haven. The coefficient of about 2.8 in column (3) suggests that the bilateral dividend flow is about 1550% times higher if the home country is a tax haven. 23 If the host country is a tax haven, the effect is much smaller, but still sizable.
A higher treaty shopping gain has a positive impact on the probability and the size of the indirect dividend flow via the Netherlands, as is expected. The impact of a 10% point higher tax differential on the probability of a Dutch SPE is 1.6% points, which is substantial given the average probability of 7.2% (Table 5 .1). The effect on the size of dividends in column (3) is positive, but insignificant. The coefficient of 0.25 in column (3) suggests that the bilateral dividend flow via the Netherlands is hardly 3% higher if the difference between the direct and indirect tax rate is 10% points higher. (1) and (2) present the results of the probit regressions with the estimated coefficients and marginal effects, respectively. The dependent variable is 1 if there is a Dutch SPE and 0 otherwise. Column (3) presents the results for the OLS regression with positive income flows as dependent (intensive margin). Columns (4) and (5) present the results for the PPML and OLS regression on zero and positive income flows. The estimated coefficients of the gravity variables are presented in appendix D.
We did not find substantial tax savings for dividends with our method using statutory tax rates in Section 4. The weighted average total tax expense is actually higher for the indirect route via the Netherlands than for the direct route. When we control for other (bilateral) country characteristics in a regression analysis, we do find that tax parameters are relevant for explaining the dividend flows via Dutch SPEs. A higher bilateral tax rate differential increases both the probability that the Dutch SPE is used and the size of the dividend flow. Table 5 .3 presents the results of the same set of regressions for bilateral interest flows via the Netherlands. As with dividend flows, a tax haven as home country has a larger impact on the probability of a Dutch SPE and on the size of the primary income flow than a tax haven as host country. The direct tax gain has an insignificant coefficient. This is not obvious; a higher CIT rate in the host country could stimulate larger outgoing interest flows to lower profits taxation in the home country, but also the negative effect on investment could dominate.
We expect that a higher tax treaty shopping gain has a positive impact on interest flows via the Netherlands. This is indeed the case for the probability of a flow. The coefficient suggests that a 10% point higher tax differential increases the probability of a Dutch SPE by 1.6%. It increases the size of the interest flow by 31% according to the coefficient in column (3). The results in this table show that a larger tax rate differential between the direct and indirect route stimulates the establishments of SPEs in the Netherlands for interest flows and also affects positively the size of these flows. We present the regression results for bilateral royalties via the Netherlands in Table 5 .4. The empirical literature on bilateral royalty flows is scarce. Besides a recent paper of Dudar et al. (2015) on the impact of taxation on bilateral royalty flows, we are not aware of other papers.
The coefficient of being a tax haven in the host and home country is statistically significant. The direct tax gain has a positive impact on the possible existence of the indirect royalty flow, but we do not find a robust effect on the size. A higher treaty shopping gain has a positive impact on the probability of an indirect flow. A 10%-point higher treaty shopping gain raises the probability by 3.4% points. The results of column (3) suggests that a 10%point higher treaty shopping gain increases the size of the indirect flow by 76%, much more than for dividend and interest flows. For a 1%-point this corresponds to an increase of the size of the indirect flow by 5.8%. With respect to the magnitude this is comparable to Dudar et al. (2015) . Using a PPML-estimator they find that a 1% point higher tax rate differential between the host and home country lowers the direct royalty flow with about 6%, which is consistent with the effect we find for the intensive margin. However, using a PPML estimator we find a much larger effect of 27%.
The coefficients are larger than for interest and dividend flows. Given the intangible nature of royalties this ordering seems not to be surprising. There is hardly empirical literature for comparing the regression results. 
Conclusions
There are a number of countries in the world which either invest or receive much more direct foreign investment than could be expected based on their economic size. In many cases these countries are tax havens in which assets and other wealth can be parked and sometimes hidden, at nearly no tax costs. In other cases these countries are conduits, such as Luxembourg and the Netherlands. Except for a number of publications on tax leaks, there is hardly any systematic information available at the firm level of these income flows.
An exception is the financial data of the most important Dutch SPEs, which we exploit in this paper. These data are available at the country level between 2004 and 2016. This paper describes the size of the flows and the geographical pattern. Moreover, it establishes the relationship between tax parameters and the size of income flows via the Netherlands. These SPEs are responsible for about 10% to 12% of the global FDI stock. The macro data show a large increase in FDI and loans in these years, from 1500 to 4200 billion euro. The most important flows are dividends. The size of outgoing dividends is 51 billion euro and incoming 77 billion euro annually in 2014-2016. A part of the incoming dividends are used for new loans and investments. The incoming and outgoing royalty flows are 26 and 28 billion euro on average in 2014-2016.
Bermuda is the most important destination for royalty and interest flows. The flows come from Ireland, Singapore and the United States. For interest flows, the geographical distribution is somewhat broader. About half of the dividends goes to multinationals in the US, UK or Switzerland. Other destinations are other European countries and some tax havens. The source of dividend is really multilateral: from Europa, North and South America, Asia and Oceania. Also for these flows various tax havens are involved as recipient or sender of these flows. This suggests that the diversion of income flows does not involve only one country but several ones, see also Hong (2018) and Van 't Riet and Lejour (2018) .
We find a substantial tax reduction for royalties by using Dutch SPEs. The total tax expense, including withholding taxes, is on average lower for the indirect route compared to the direct route. The total tax expense using the indirect route is also lower than the corporate income tax rate in the host country. However, with our method using statutory tax rates, we cannot find substantial tax savings for dividends and interest. For dividends, the weighted average total tax expense is actually higher for the indirect route via the Netherlands than for the direct route.
When we control for other (bilateral) country characteristics in a regression analysis, we do find that for all three income types, tax parameters are relevant for explaining the geographical pattern of flows via Dutch SPEs. A treaty shopping gain increases the probability that the indirect route via the Netherlands is used. An increase in the tax differential of the direct route and the indirect route also increases the expected size of the flow via Dutch SPEs.
From a policy perspective, it would be interesting to repeat this analysis within a few years when the anti-tax-avoidance policy measures are implemented. Examples are the European ATAD1 and 2 directives, action 6 of the BEPS report on the abuse of treaty shopping and the conditional withholding taxes on royalty and interest flows in the Netherlands. All these measures could change the landscape of tax avoidance and SPEs. The possible impact of these measures could learn us a lot from the response of multinationals firms to changing tax incentives. where Fio,xy is the calculated flow of type i from country x to country y as type o, It=i,x is the incoming flow of type i from country x, Ot=o,y is the outgoing flow of type o to country y, TI is the total incoming flow of the cluster from all countries and in all types and TO is the total outgoing flow of the cluster to all countries and in all types. Subscripts for time and clusters are omitted. The left part of the equation gives a fraction of the total flow of the cluster that we allocate to the flow between country x and y as type i to type o. We only take into account positive incoming and outgoing flows and we ignore negative flows. After calculating the bilateral primary income flows, we determine the aggregates between two countries by summing over all clusters. Table B .1 shows the assigned primary income flows, by type averaged over 2014-2016. The gravity variables have a similar role as in other studies. A larger economy of the host and home country of investment increases the probability of a primary income flow via a Dutch SPE and also larger flows. Distance between these two countries has a negative effect on the probability of the flow and its size. A common language increases the possibility of a SPE in the Netherlands, but is not statistically significant. A former colonial relation between both countries has a significant positive effect on the probability of a flow and also on the size of the flow. Table D .3 presents the results of the same set of regressions for bilateral interest flows via the Netherlands. The coefficient for a common language is positive and statistically significant in the probit and OLS regressions. Ln ( Notes: Robust standard errors are in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Columns (1) and (2) present the results of the probit regressions with the estimated coefficients and marginal effects, respectively. The dependent variable is 1 if there is a Dutch SPE and 0 otherwise. Column (3) presents the results for the OLS regression with positive income flows as dependent (intensive margin). Columns (4) and (5) present the results for the PPML and OLS regression on zero and positive income flows. The data are pooled into 4 three year averages, 2005-2007, 2008-2010, 2011-2013 and 2014-2016. 
Appendix A: Assets and liabilities

